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NEED FOR MORE INFORMATION 


Age and development have a marked influence on the proauction 
of milk by dairy cows. This fact is acknowledged by the various 
record associations, and the requirements for recognition of cows as 
high producers are adjusted according to the age at which they are 
tested. The register of production is known in the Jersey breed 
as the Register of Merit, and in the Guernsey breed as the Advanced 
Register. 

The student of the heredity of productive ability in dairy cattle 
-who draws his material from the advanced-register and register-of- 
merit records is confronted with the problem of establishing some 
basis for comparing records made by cows of different ages, so as to 
avoid discrimination against the animal with a record made at an 
immature age. With the vast amount of official testing of dairy 
cattle that has been done there has accumulated a large fund of 
information which is useful and desirable for studies of this character. 
Cows and heifers are tested at various ages. Many animals tested 
as heifers are not retested after reaching maturity; consequently, 
without some method of adjusting records made at varying ages to 
'acomparabie basis, the use of this material is greatly restricted. 

The value of a bull is largely based upon his ability to sire heifers 
of uniformly high production. In order to determine the trans- 
mitting ability of a sire, it is necessary to compare the records of his 
daughters with those of their dams. To limit the comparison only 
to those sets of dams and daughters with records at the same age 
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» would leave too few for positive conclusions, and to compare records 
of animals of different ages we must use some means of adjusting 
those of immature animals. 

It is also a matter of interest to every breeder to know what rela- 
tionship exists between the record of a 2-year animal and that of 
the same animal at 5 years of age, in order to be able to form some 
fairly accurate estimate of the ultimate ability of his heifers. 


MATERIAL USED FOR THIS STUDY 


The sources of material for this study are the published results of 
official tests of Jersey and Guernsey cattle. The study embraces all 
class A and class AA records up to and including the 1921 volume of 
the Register of Merit of Jersey Cattle; and all single-letter advanced- 
register records up to and including Volume 34, No. 6 (April, 1922) 
of the Herd Register of the American Guernsey Cattle Club. A 
total of 14,571 Jersey records and 8,602 Guernsey records are used 
in the study of the effect of age on the production of butterfat. 

These sources offer an abundance of authentic material for studies 
of this character. The records are made under careful supervision of 
the State experiment stations. The objections to using them are (1) 
that they are made by a selected group of individual animals, as the 
requirements for entry into the Advanced Register and Register of 
Merit exclude certain animals which fail to meet their requirements; 
(2) that cows on official test are usually those which the breeder 
thinks in advance will qualify; (8) and that before and during the 
test they receive better care and feed than ordinary herd cows. 

It should be remembered, however, that a table of relationship of 
records of different ages evolved from this material would be used 
almost solely in connection with official records, because most studies 
of inheritance and prepotercy of sires are based on records made. 
under advanced-register conditions. 

Though official records represent a selected group of animals, these 
animals were tested on hundreds of farms scattered across the country 
from coast to coast and from the Canadian line to the Gulf of Mexico. 
All conditions of climate are encountered in such a wide territory, 
systems of herd management range from everyday farm care to highly 
specialized treatment, and a great variety of feeds are used. The 
environmental effect of any particular locality or system of handling 
test cows is neutralized when all records are blended in an average 
drawn from so many animals scattered over a wide area. 


INCREASE IN PRODUCTION WITH AGE 


The objects of this study were to determine (1) the increase in 
production that came with increasing age; (2) whether this increase 
in production with age was the same for younger as for older animals; 
and (3) at what age the maximum production was reached. 

It was first planned to use only the records of animals that had 
two or more records, but the factor of development was found to 
enter into the second record in addition to the factor of inereasin 
age, hence to determine the influence of age a study was made o 
initial records only. It may be assumed, therefore, that the differ- 
ence between the average records for the various age groups shown 
in the tables is due to the influence of age only. 
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Tables 1 and 2 show what proportion the average production at 
any age is of the average mature production. 


TasLe 1.—Initial records at various ages of single-letter advanced-register Guernsey 


COWS 

Percent- Percent- 

age inet age ee 

Average |  Brocue- Average | Produc: 

Number | produc- i eau Number | produc- gees 

Age (years) of tion of ie op Age (years) of tion of ok 

records ane average records pater average 

mature mature 

produc- produc- 

tion tion 

Pounds Per cent Pounds Per cent 
Warder. 2222 eee Lk 275 368 74.8 || 9 to 914____-_-__-- 102 502 102. 0 
DGG 2h4e. = oees oe 2, 367 404 82.1 |} 914 to 10_________- 80 496 100. 8 
2AV65 | Foc ge ap 1, 211 424 86. 2 || 10 to 1014________- 45 493 100. 2 
SOs yoed.s yA P 897 433 88. 0 || 1014 to 11_____.--- 27 486 98. 8 
SO! 4e2 se 695 453 92.1 |} 11 to 1144________- 28 459 93. 3 
1 a 0) 6 625 470 O55 or elo tomge = ees 15 456 92.7 
AUG GOVSee en eis = 432 473 96. 1 |] 12 to 1214________- 13 504 102. 4 
15 TF) eo a 373 495 100. 6 || 121% to 13________- 8 475 96. 5 
HUALO Ghee 20 4542-5 313 489 99. 4 |] 13 to 184%____-__-- 10 454 92. 3 
BuO Goer swe 305 482 98. 0 || 1314 to 14_.______- 8 494 100. 4 
UAT IG ja ee 214 487 99. 0 || 14 to 14144________- 3 417 84.8 
7 (U0): (el 179 495 100. 6 |} 15 to 1544_________ 3 456 92.7 
TGS HO hts eee 148 499 101. 4 |} 161% to 17________- 1 395 80. 3 
8 to 84%4_____--__-- 135 496 100. 8 |} 17 to 174%________- 1 458 93. 1 
814 to-9__..----_-- 88 495 100. 6 |] 171% to 18________- 1 364 74.0 


TaBLe 2.—Initial records at various ages of class A and class AA register-of-merit 
Jersey cows 


Percent- Percent- 

age ae age ass 

Average | Procuc- Acverage| Steud 

Number } produc- ones Number | produc- pone 

Age (years) of tion of is oe Age (years) of tion of Fe ee 

records Gees average records pee average 

mature - mature 

h produc- produc- 

tion tion 

Pounds Per cent Pounds Per cent 
Under 2_____----- 123% 343 72.7 || 94% to 10____--_-_- 128 475 100. 6 
PIO) 05 Ve 3, 633 368 78.0 || 10 to 104%4________- 114 476 100. 8 
Oo Bees eae 1, 313 386 81.8 || 10144 to 11________- 68 459 97.2 
5) (80 ues acl me a 1, 298 404 85. 6 || 11 to 114%________- 53 454 96. 2 
UO eee 1, 011 423 89.8 || 11144 to 12_________ 39 478 101. 3 
AMO ob eo veel 924 440 93. 2) |) 12:'to: 1214-8. 40 445 94. 3 
AVS tO eee ok oe 705 454 96. 2 || 12% to 13________- 16 436 92. 4 
EE, OMS 4 eae 673 457 9§.8 || 18 to 18144________- 18 445 94. 3 
yo tO. Gar eee 587 469 99. 4 || 13844 to 14_________ 11 475 100. 6 
Giro GL ge ee Ee 509 475 100. 6 || 14 to 14%_________ 6 439 93. 0 
USO (a ea ee 404 471 99.8 1} 1444 to 15________- 6 424 89.8 
MUO (158 Stk 395 468 99. 2 || 15 to 1514________- : 2 412 87.3 
OL O Sees in eae 310 470 99. 6 || 1544 to 16________- 4 405 85. 8 
Sho Soni 2 Lt 267 480 101.7 || 16 to 16%________- 2 437 92. 6 
Stoke eG. 232 462 97.9 || 1644 to 17________- 2 391 82.8 
Dtrolgygre ss 2b ee 163 468 99. 2 || 18 to 181%________- 1 401 85. 0 


‘The data studied do not show that there is a definite age at which 
all cows reach their maximum producing ability. For both Guernsey 
and Jersey cattle there is a period of years during which the average 
production of animals in the various age groups shows only slight 
variation. These fluctuations have no decided trend, and this entire 
period is included in the age of maximum production. The Jersey 
cows seem to reach maturity at 6 years of age, and there is no decided 
decline in average production until after the age of 101% years. 
There are 2,522 initial records in this period, according to Table 2, 
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and the average is 472 pounds of butterfat. The Guernsey cows 
seem to reach mature producing ability at 5 years of age, and there 
is no marked decline in the average production until the age of 11 
years. Asshown in Table 1, this 6-year period includes 2,009 initial 
records averaging 492 pounds of butterfat. The percentages shown 
in Tables 1 and 2 are based on these amounts as average mature 
production. 

Unless this age of mature or maximum producing capacity is spread 
over a period of years it is difficult to account for the performances 
of those cows which have completed two or more records of approxi- 
mately equal quantities of butterfat during mature life. | 

The distribution of the initial records for the two breeds studied 
is shown in Tables 3 and 4. It is true, however, that the require- 
ments for entry of cows in the Register of Merit and Advanced Reg- 
ister exert a selective influence on the distribution of records by ex- 
cluding animals which produce less than the required quantity of 
butterfat; and in addition there is some selection by breeders be- 
cause of the practice of testing only certain animals in their herds. 

The distribution is not symmetrical; 56.4 per cent of all the 
Guernsey records and 58 per cent of all the Jersey records fall below 
the averages of their respective groups. 7 

On statistical analysis the 14,571 Jersey records show a mean of 
411.41+0.51 pounds of butterfat, with a standard deviation of 
90.68 +0.36 pounds of fat, and a coefficient of variability of 22.04+ 
0.09. 

The mean of the 8,602 Guernsey records was found to be 442.07 + 
0.69 pounds of butterfat, standard deviation 94.54+0.49 pounds of 
butterfat, and coefficient of variability 21.39+0.11. 


TaBLE 3.—Distribution of initial records of single-leiter advanced-register Guernse 
cows according to age 


Age 
| | | 
Pounds of butterfat | Unger 2 3 oes Gabe eee Rew | 8 9 pe wats Total 
2 years} years | years | years | years) years) ES years) years’ Giger 
| | = 
| | | 

FLAT Oe aaa a 19 GOs pete Awe cee Ee Leatape, om seemed ere teres ee | 79 
Ty Kaen ee Se Oe 29 187 7 iia ee [eco Rae ee PERG Sh ee REN, pe 223 
S(L Dai 2 Sa rea 44 325 85 1 esa | eS 2 22 Die ee eee ee 455 
BomrO S49 tek 35 383 142 CE | Beenie ee rey MR Neo ee ee 594 
BaOSTe wee eS 31 436 170 O54 34510] Sepeeds 9 14] 845 
to 00e tec. Pe 31 415 193 122} 65] 55| 23| 26| 414 19| 963 
AV VA ee 30 390 179 114 | 77| 60|- 29 [2-16 | 420 19} 934 
DIFC eae eae 16 336 |” 145 V2 72) 661 -AGieso as 21} 867 
WO Ayes pecs. ES 17 971 165 1204)" 764) £165 1 34 ap oth e6 21| 824 
Gh U rn ie 10 210 120 1063) 85.1 7-761.) 9 36: (S194 BiG 6 | 669 
BOOLO 524. ens oS 7 181 93 g8| 62; 42] 36| 25] 16 16| 566 
B2paO 649) ier EG 3 135 105 625; 43°) |S Sab ese) ois 14| 451 
HOO STA 8 oak be 1 91 62 Glg|= 49) pipe.! - ooineaty 6 14| 352 
FE Wate 2 52 44 303}. (Sh: | pees c Depineet acl: ake 5| .249 
peo avmee oe 40 28 31 | 30:1 fi9 i. tet doa eee 6| 179 
Epo G4gec cs) es 5 EE aes 24 25 PEE eget amael es Meats | Rivten sit Lacs 3] 132 
TED Ca 1 a RE es 17 10 8 7 6 41 ed eS i De aie ae | » 62 
G7RtORdG ass FE a ST 6 8 TD) piesa Me A ee = ea 
FONE eee a Ee 8 4 5A 1049/9 3 5 | bales Lb) 448 
HEA oe a Raden 7 3 5 pi be rhe wae i {tS | 22 
PGi) eee ee ee 2 2 5 7 ed SAO ES eee 1 1 13 
mero) et (acces 1 1 rid ai ere as ae Pepe ics | 42 
Sour ses GE IetE pee eee 1 =p eee |. aa Daitet vad [Le Sa ee 7 
SSPE At Nee Ae ee eS | epee cente fi Opes aes fel os SL 1 1} 1h ee ao Peer Reaeeee pe tast ely 3 
Rito ee fist es ROS Ba Paper eae oe eee | orca) eee 2 wena > 3 
Byetoseg. 20 Jo Setiiees: Eneree # JLT eY E Wee Fee: Yale ERIS eh Ae Ree RE: Li Re fire eee 
PPA UL eae Lene oars Orns (ACs ae re, eg RT STR ee AS 
Cope Uiol YOST il OS" OaLE “Cee Pair es OT URES Ee: Bag by REAR Bk See peas 1 
7 Me) 8 EN a | 275 | 3, 578 | 1, 592 | 1,057 | 686 | 519 | 327 | 223 | 182 163 | 8, 602 


BUTTERFAT PRODUCTION OF CATTLE cal: 5 


TABLE 4.—Distribution of initial records of class A and class AA Jersey cows, 
according to age 


Age 
Pounds of butterfat Total 
Under | 2 3 4 Bu ve nas Aegely eg ks PO EBES 
2years| years | years | years | years |years|years| years) years} (igor 

250 to 274_-__._-_---- Tp aa Wisk lh [eles cep Ved ieee eM fey eg oh cy PY P| ema na 403 
o75'to009__....____- 183 611 FFA (a eae i oval RET a INCAS ane FEB Ges rd 823 
80 to 324... 226 744 211 TTR) Va Pe FS TI 1, 182 
Bet G R196 wick 172 726 397 ry a mn eae PROS a NG ed PY ahaa ROMAN | VT ae? 1,319 
Metos74. 162 734 344 213 129| 78| 641 31] 19 53 | 1,817 
375 to 399... ... 1... 119 618 340 233 173} 129! 101] 62} 41 49 | 1,865 
WOO t6 44. 67 454 311 215 187} 136] 117| 80] 48 59 | 1,674 
425 to 449_..___.._... 53 398 294 198 176| 1111 97] 62\ 44 49 | 1,342 
H60t0 474... __.. 31 244 192 185 146/841 664 61.) 33 38 | 1,080 
Beeto499) ct 2 12 173 114 139 121| 76] 64] 56| 23 42 820 
000524... 00... 15 125 97 109 Sa) 78) Bz 871 1B 26 643 
Boto 549... 9 90 63 64 e7| 46| 32\|. 35|. 22 14 442 
BBO'to 574... - 2... 53 41 63 45| 48| 29| 23 9 10 397 
Grbito 590.2202 4 43 33 36 40| 33] 24] 12 9 11 245 
600 to 624_____..___. 1 26 25 32 at at |. Ot 7 9 5 189 
G25t0 649.:... 2 15 OM ae nail 16] 20} 8| 13 5 11 127 
SU TG 674. 1 13 16 9 12] 1 9 7 2 85 
Pn cool l e rill sly Ls 9 8 4 10 8 5 1 3 2 50 
PPO O4s ck kee ey. ol 4 5 9 10} 10 9 5 4 4 60 
R749 bi ker (2uet 1 4 3 3 5 3 3 2 1 25 
2h atti RE EL 3 3 2 5 1 1 Le EEL NEE eee 16. 
© Sg TAI DE ite pn IR sil DLA ela a a 1 5 3 Tie 1 ll 
800 to 824...._....__. 1 ih) aes i 2 1 gel OT PEAS 12 
W5t0 849... ie unee 1 OY ane TE Lig ee ie Dilbacy te ceed 7 
fy a ON Cea (a Oe el OE htt Sehr eae i 2 
Siro EOS99. ee Se pF al eWay ye ENSUE I Rl ate Seb OR i | Ip 0 Epa Pe ie tS ee 
PETE OH CDSG) Seopa nee tee eta eat ete pon oaf R Neh A Ge MQ ON OAc ect  ta UI A aa Ig I a ISM a 1 1 
Pe errrOCOE SANT LED |SeRVe Nee NE! OOS | 0. ele rigs ae 2 ae 1 
G50'10974....___..... Pore wlan Mn gtonte dR Tera PON? ONE et Tit gaba roe 2 
rato UG ks ee Tis) hapa Sang ie cece rade cul ENE NM nace 2 1 

Total vee et 1,237 | 5,246| 2,409| 1,629 | 1,260) 913} 705| 499} 291 382 | 14, 571 


THE FACTOR OF DEVELOPMENT 


In studying the official-test records of animals grouped according 
to age it 1s apparent that in advancing from class to class there is 
some influence at work, other than age, which causes an increase 
in production. A comparison of the tables of initial records with 
those made up of both initial and reentry records brings this point 
out clearly. It is also brought to our attention in comparing records 
made at advanced ages by the same individuals, after age itself has 
ceased to bring about a further increase in production. With very 
few exceptions cows which made their initial records after reaching 
maturity have increased these records when tested again. 

The first grouping of animals to study the influence of age on 
production was made only from animals having two or more records. 
it was found that because of the influence on the second record of 
the development made by the animal during the initial test, these 
retest records did not offer a correct indication of the effect on pro- 
duction of advance in age; but, when compared with the average 
initial records made for each age class, these retest records do show 
the apparent influence on later records of the development made 
by the animal during the first test. 

Tables 5 to 21, inclusive, show the average initial and retest records 
of all Guernsey and Jersey cows having two records. A study of 
these tables will show the manner in which the animals are grouped. 
In Table 5, for instance, all the cows made their initial records under 
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2 years of age, and two cows in this class, constituting the first group, 
tee initial records average 295 pounds of butterfat, were retested 
when 214 to 3 years old and made retest records averaging 393 pounds 
of butterfat. Fourteen cows with initial records averaging 396 
pounds of butterfat were retested when 3 to 314 years old and made 
retest records averaging 511 pounds of butterfat. 

The difference between the average reentry and average initial 
records is divided into two parts, one of which represents the incre- 
ment due to age and the other the portion of increase due to the 
development brought about by reason of the initial record. 

The column which succeeds the series of reentry record columns 
shows the portion of the reentry record which is due to the increase 
in age since the initial record was made. The next double column 
in the table shows the portion of the reentry record which is due to 
development. ‘This is given in pounds of butterfat and percentage 
of the reentry record. The last column shows the average per cent 
of increase due to development for the entire group. 

To complete the illustration given above, the average reentry 
record of the two cows in the first group was 98 pounds greater than 
their initial record; 45 pounds of this increase was due to the year’s 
increase in age, and 53 pounds, or 13.5 per cent, was due to the 
development the heifers underwent because of the feeding and 
handling during the previous test. 

The first group in Table 13 includes 51 heifers with average initial 
records, made under 2 years of age, of 340 pounds of butterfat. 
These same 51 heifers made reentry records at 24% to 3 years of 
age which average 412 pounds of butterfat. The total increase is 
72 pounds of butterfat, of which 43 pounds is due to the year’s 
increase in age, and 28 pounds, or 7 per cent, is due to development. 

A word of explanation should be given as to how these results are 
obtained. The 51 Jerseys under 2 years of age in the first group of 
Table 13 average 340 pounds of butterfat on their initial tests. The 
average initial record of 1,237 Jerseys as shown in Table 2 is 343 
pounds of butterfat. Therefore this group of 51 produced 99.1 per 
cent of the average of all animals under 2 years. The average 
production of 1,613 Jerseys at the age of 214 to 3 years is 386 pounds 
of butterfat (Table 2), and 99.1 per cent of 386 is 383 pounds of 
butterfat, which should be the estimated production of this group 
when 21% to 3 years old, allowing for the normal increase due to 
age. The difference between 412 pounds, the actual reentry record, 
and 383 pounds, the estimated production for this group at 214 to 
3 years of age, is 28 pounds, and this may be said to represent that 
portion of the increase which is due to development. | 

In this study there are 209 groups of Jerseys, and all but 23 of 
the groups show a positive development factor. There are 3,722 
individuals in these 209 groups, and the 23 negative groups number 
only 39 individuals. These negative results are frequently based on 
groups numbering only one individual. 

The Guernseys with two records number 1,215, listed in 148 groups. 
Only 14 individuals in 9 groups fail to show a positive development 
factor. 
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In a total of 3,722 pairs of Jersey records studied, the develop- 
ment factor averages 11.0 per cent of the reentry record; and in 
1,215 pairs of Guernsey records an average of 12.2 per cent of the 
reentry record is due to development. 

Where the groups are sufficiently large to be significant, this factor 
of development is fairly uniform. Groups containing small numbers 
of individuals show the greatest fluctuations, which is to be expected. 
The tables do seem to indicate, however, that where the interval is 
very long between the initial and reentry records the development 
is more marked. This may be contrary to what would be expected, 
or it is possible that during the lapse of a considerable period of 
time there has been sufficiently marked improvement in methods of 
handling test cows to account for this greater development. 

There is sufficient evidence to prove that official testing develops 
the productive ability of dairy cows, and that the feeding and care, 
combined with the prolonged milking period during which the cow 
is encouraged to yield her utmost, have an appreciable and positive 
effect on her production during subsequent lactation periods. 


TABLE 5.—Comparison of average initial and retest records of Guernseys having 
initial records made at age under 2 years (single-letter records) 


Average reentry records made at ages shown in these 


Average columns by same cows as initial records shown in E 
initio column at left (pounds of butterfat) : ayer 
In- Portion of | #8°Gue 
TSE TOG LEH REL ASY ey CH [Ma Uy ON EI ee adobe el ected a 3 to de- 
ber of record co a} sH Gite) alco a} pe Ce ie ofl NS i on) a] Oo {xe Pere! reentry record velop- 
cows made eh = ra m= ma es my {at as] OUC LO due to ment 
under 2 | & & 12 g S S iP o|=| age | development for this 
years old S g 2 S is i fon Pamala group 
SSIES SIGS ES OWS Saal SSIs 
AQ Olea] HM] Hpaww]/ oe] ol;}olrmi ms] oO} ol]a = m 
; Pounds | Pounds| Pounds| P.ct.| P. ct. 
2 PASE RELA SIGesI See es | eae | ASU | Se noe Bee ees ee 45 93) 130.5 
14 3 FG | epee a aT ee eres ce ie elle de A ot pe ela a SRAM AM lb ES Nets 70 45 8.8 
4 OS eee el 4G ee [tea a Eig tS MT Dc sa Ge hs at Bee 83 22 4.8 
4 PAs Sede CSB EME Ne Biri NES 2 | eae doa Sef JSau ae ATE ssh 103 64) 11.9 
6 Pat ato| LOU gC HON Mes NES ag Rf able | yeh Pag Py sg SI ave lil 79| 13.7 
1 584 LeU ON MP | Fe ST [at fa A oe sie a Pata A 197 —86)—12. 4 
7 SS eat a | ees Ha eal SOON so eed UH ae Hu Ve ey hs Bt) 129 47 8.4 8 11 
2 Pa AIL (ats AR al SPN RN ec 7 pa ae Sa Hi RS a al eA FS nt 108 38 8.1 5 
4 A (7p es |e es I pet a a Smee Mpa Ey Gg Mec i a) (epebe a acta se Gane 137 27 4.7 
5 SD | eae |e ie ee ich re A a asf ce 0) eal ta! LA ON lH ris 132 —38| —7.8 
1 EBA Uy pets a al Ui lea {bee a Doal= pe es ies fe 108 104; 19.5 
2 ANS | iain | eae pees| fate [ae ne HP Fl st [MRI PR Pa GOS =e eal Gere BG 140 48 8. 0 
2 Sill | ae aN Rls a a ee cl NS ag MO ay jell ea were 105 220 3543 
1 CST ag Fat PR aS oe et ck abs ac Feb else a ba 422 108 —7| —1.7 
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TaBLe 6.—Comparison of average initial and retest records of Guernseys having 
initial records made at age of 2 years (single-letier records) 


Average 
initial 
butterfat 


Average reentry records made at ages shown in | 


these columns by same cows as initial records Aver- 
shown in column at left (pounds of butterfat) : age due 
In- Foren oh ade 
SUH LNA] 2D NA DO LNA] [NWSI DW LANL AILS] SO] SS} Crease | reentry recor 
= ole lS Seas ~ (| SEG due to due to reley. 
Se rsole let = sli lee alte gS | >| age | development for this 
> ~ a) ~~ » » Pival 
Se Fy Ms PSS (nck SS a ISN FSS ics group 
colamla|Hlolwlolol/r | lalalalFei a 
| Pounds| Pounds| P. ct.|_ P. et 
AQAVS (eas Bee | pen Bees eae eae ne (| Kee) pe) RS (a ee 31 46 9.2 
449|___|546]___|_-_|-__ fei MT Pow es a ee ea 54 43| 7.9 
47 eon eee E57, fpr WOO PLN Pe a) Se Piel (5 es cole 70 44 8.1 
AS 5 alae BU ek Si 8 ae eC OT oe ee ae 7 431 7.8 
EES ae es: BGI beat fy oor ca [need oad al aad 91 87| 14.6 
AG rae ye Bie Uy (5 Wat ee | fb FS 91 67] 11. a 
AS () ea ee et pee Bp) | Sel (000) eprsem se tel) Sas | ---}--- 93 77) 12.8 
SOL eee | ee | een | ARES ee |e 1 Aloe ee Ga Sal RU Vere LIE oe} Ha 83 110} 19.2 10. 7 
AQG Seas eed laa Wey ag Pee Ps E8557 4 gM Iie ae Fe 88 93} 15.8 
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TaBLE 7.—Comparison of average initial and retest records of Guernseys having 
initial records made at age of 3 years (single-letier records) 


hk bt CO BH Orb 09 


| 


| 


jAverage initial 


butterfat 


record made 
at 3 to 3% 
years old 


Made at 3 
to 4 vears old 


SS 1d 
Ts 
3) SS 
| ste] 
421/550|___ 
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TABLE 8.—Comparison of average initial and retest records of Guernseys having 
initial records made at age of 4 years (single-letter records) 
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TaBLE 9.—Comparison of average initial and retest records of Guernseys having 
initial records made at age of 5 years (single-letter records) 
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TaBLE 10.—Comparison of average initial and retest records of Guernseys having 
initial records made at age of 6 years (single-letter records) 
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TABLE 11.—Comparison of average initial and retest records of Guernseys having 
initial records made at ages of 7 and 8 years (single-letier records) 
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TaBLE 12.—Comparison of average initial and retest records of Guernseys having 
initial records made at age of 9 years or older (single-letter records) 
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TABLE 13.—Comparison of average initial and retest records of Jerseys having 
initial records made at age less than 2 years (class A and class AA records) 
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TABLE 15. —Comparison of average initial and retest records of Jerseys having 
initial records made at age of 3 years (class A and class AA records) 
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TaBLE 16.—Comparison of average initial and retest records of Jerseys having 
initial records made at age of 4 years (class A and class AA records) 
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Taste 17.—Comparison of average initial and retest records of Jerseys having 
initial records made at age of 5 years (class A and class AA records) 
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TaBLE 18.—Comparison of average initial and retest records of Jerseys having 


initial records made at age of 6 years (class A and class 


AA records) 
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Taste 19.—Comparison of average initial and retest records of Jerseys having 
initial records made at ages of 7 and 8 years (class A and class AA records) 
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Taste 20.—Comparison of average initial and retest records of Jerseys having 
initial records made at ages of 9 and 10 years (class A and class AA records) 


Average reentry records made at ages 
shown in these columns by same cows 
as initial records shown in column at 
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TaBLE 21.—Comparison of average initial and ‘retest records of Jerseys having 
initial records made at age of 11 years or over (class A and class AA records) 


Average reentry records made at 
ages shown in these columns by 
same cows as initial records shown 
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It is a natural assumption that there is a rather high correlation 
between the initial and reentry records of the same cow or group of 
cows. Tables 23 and 22 give the distribution of the 240 Jerseys 
having initial records made at 2 to 2% years of age and reentry records 
made when 3 to 314 years old, and of the 106 Guernsey cows having 
initial records made when 2 to 2 years old and reentry records 
made at 314 to 4 years of age. The coefficient of correlation of 
these Jersey records is 0.6318+0.0262, and of the Guernseys, 
0.7247+ 0.0311. These two groups were selected because they 
contain the largest number of individuals of all of the groups of 
their respective breeds. 
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TasBLE 22.—Distribution of initial and reentry records of Guernsey cows, initial. 
records made at 2 to 2% years of age and reentry records at 31% to 4 years of age 
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TABLE 23.—Distribution of initial and reentry records of Jersey cows, initial rec- 
ords made at 2 to 21% years of age and reentry records at 3 to 814 years of age 
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The following reasons are usually given for retesting cows: 
‘ (1) Those that have shown unusual ability during the first test 
are retested with the hope of making a still more creditable record. 
(2) The cow of good breeding whose initial record did not come up 
to expectations is retested with the hope that on the next test she 
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will show improvement, not only for her own sake, but also to add 
prestige to the family of which she is a member. 

(3) The cow that failed to come up to expectations on her fe 
test because of injury or some other known reason is retested in order 
to obtain a normal and better record. 

Tables 24 and 25 were prepared in order to daeitine whether the 
cows retested were better or poorer producers on the average than 
all tested cows. 


TABLE 24.—Average initial butterfat records of all advanced-regisiry Guernsey 
cows and those of cows retested (classified according to age at time of initial test) 


Initial records Initial records Initial records | Initial records 
ofallcows | of cows of all cows of cows 
retested | retested 
Age Su Ee Age 
Num- | Butter-|) Num- | Butter- | Num.- |Butter- | Num- | Butter- 
ber | fat | ber falz j2] ber fat ber | fat 

| | | | 
|Zounds | | Pounds | | | Pounds meets 
Under 2 years....| 275! 368|- 55] 381 || 7to7Myears_-.-| 179} 495) 11 | 465 
2 to 2% years_-__| 2,367 404 | 449 | 427 || 714 to 8 years -_-_-_- 148 499 8 516 
2% to 3 years___-} 1,211 424 215 | 441 || 8 to 8% years -_-_-_- 135 | 496 | 3 | 510 
3 to 314 years ____ 897 433 146 | 443 || 816 to 9 years___- 88 495 | 9 | 509 
31 to 4yyears____| — - 695 453 | 99 463 || 9 to 914 years -___- 102 502 231323 28 
4 to 414 years ____ 625 470 76 | AT: 914 to 10 years ___ 80 496 2 | 518 
4% to 5 years____ 432 | 473 42 | 494 |) 10 Ap 1044 years __ 45 493 gk 392 
5 to 514 years ____ 373 495 22 | 506 || 11 to 114% years_-_ 28 459 | 1} 433 
51% to 6 years ____ 313 | 489 23 | 504 || 12 to 1214 years __ 13 504 1 410 
6 to 614 years ____ 305 | 482 28 | 499 || 1314 to 14 years __! 8 | 494 1 609 

6i4to7years-_| 214] 487 21} 503 | | | 

| | | | i 


TaBLE 25.—Average initial butterfat records of all register-of-merit Jersey cows 
and those of cows retested (classified according to age at time of initial test) 


! 


| | 
| pee 
| Initial records amabiet cane os | Initial records | ay ies 
of all cows ew) ofall cows | wage ee 
retested | retested 
Age | | Age 
| | { 
| Num-  Butter-| Num- | Butter- | Num- |Butter-| Num- | Butter- 
ber fat ber fat | ber | fat | ber | fat 
| pepe | 
Pounds | ounds | Pou nds | | Pounds 

Under 2 years.._-| 1, 237 | 343 428 | 352 || 8 to 814 years _-__- 267 | 480 | 33 | 501 
2 to 24% years_-___| 3, 633 368 | 1,194 | 382 || 8146 to 9 years_-__- 232 | 462 13 437 
214 to 3 years_-___| 1,613 386 497 | 403 || 9 to 914 years _-__- 163 | 468 12 456 
3 to 3% years____| 1,398 404 408 495 || 914t010 years...| 128| 475 6 529 
3% to4 years.) 1,011 | 423 | 267 | 428 || 10 to 1014 years _- 114 } 476 | 12 j 455 
4to4i4years....| 923 |, 440| . 224) 448 10!to ll years-| 68 | 459 | 5}. .526 
416 to 5 years _-___| 705 454 148 | 460 || 11 to 1114 years __ 53 454 | 2 395 
5 to 5% years _-___| 673 457 122 | 468 || 1l!oto 12 years __ 39 47 3 4I7 
5% to pp sees | 587 469 124 478 || 12 to 1234 years_- 40-445 3 463 
6 to 614 Vears ___-| 509 | 475 91 498 || 13 to 13}9 years _- 18 445 3 441 
614 to7 i years... 404 471 | 55 | 497 || 1314 to 14 years _- vs 2 483 
7 to 734 years....| 395 468 | 51 491 || 14 to 141% years _- 6| 439 3 487 

7%to8years__.| 310! 470] 23] 487 | l= eee 

| } 


t 


Except in some of the older classes having only a small number of 
individuals, the animals retested had initial records above the average 
for all cows in the group of that age. This fact has no bearing on the 
information given in Tables 5*to, 21, as allowance is made for this 
difference between the initial records of the animals under considera- 
tion and the average of all initial records, and the difference is carried 
into the factor representing the increase due to age. The factor of 
development is not affected. 
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EFFECT OF PREGNANCY 


That pregnancy has a pronounced influence on the quantity of butter- 
fat produced during a year when the calf is carried for a period of 265 
days or longer is evidenced by the average of 408 pounds of butterfat 
for 711 class GG records as compared with an average of 418 pounds 
of butterfat for 4,794 class G records of the Guernsey breed. All 
these, of course, are initial records. The other classes of Guernseys 
were not studied. : 

The register-of-merit rules specified that a Jersey cow carrying a 
calf for 155 days during the period of her test was entitled to entry 
in class AA. One feature about the class AA Jersey records which 
tends to nullify the value of any conclusion drawn therefrom, is the 
fact that in the past many breeders failed to apply for transfer of 
animals from class A to class AA after they had fulfilled the calving 
requirement, and consequently there is a certain proportion of the 
animals which rightly belong to class AA now listed in the other class. 

For this reason, and in order to enhance the value of the class 
averages by using greater numbers, it was thought best to deal with 
all Jersey records as a single class. However, classes A and AA were 
compiled separately, and it was found that even with the moderate 
demands of the former Jersey rules some influence of gestation is 
apparent in the records. It is well to remember that the group of 
class AA cows includes some animals that carried a calf full time 
during the test, and that they grade down to those which just met 
the specified 155-day period. It might be assumed that the average 
time that these class AA cows were pregnant during their test 
periods would be a somewhere near 200 days. | 

For purposes of comparison, Table 26 lists the Jersey class A and 
class AA records in parallel columns. 


TABLE 26.—Initial butterfat records for class A and class AA Jersey cows 


Class A Class AA | Class A Class AA 


Dif- Dif- 
fer- fer- 
Pro- Pro- | ence > Pro- Pro- | ence 
Age duc- duc- in Age duc- duc- in 
Rec- | tion | Rec-| tion | but- Rec- | tion | Rec-| tion | but- 
ords of | ords of ter- ords of ords of ter- 
but- but- fet but- but- | fet 
terfat terfat terfat terfat 
No. | Lbs. | No. | Lbs. | Lbs No Lbs. | No. | Lbs. | Lbs 
Under 2 years___| 461 344 | 776 342 2 || 8to 8% years____| 105 497 | 162 469 28 
2 to 21% years____/1, 567 368 |2, 066 368 0 || 844 to 9 years____| 104 465 128 460 5 
214 to 3 years____| 669 386 | 944 387 1 || 9 to 9% years____ 77 485 86 454 31 
3to 3% years____| 586 409 | 812 400 9 || 944to10 years_ _| 67 483 61 467 16 
3% to 4 years____| 385 427 | 626 420 7 || 10to 1014 years_-_| 50 487 64 468 19 
4to4% years____| 350 446 | 574 437 9 |} 1044to1l years__| 28 459 40 459 0 
446 to 5 years____| 283 457 | 422 451 6 || 11 to 11% years__| 26 468 27 440 28 
5 to 51% years____| 265 465 | 408 453 12 || 114% to 12 years__ 17 499 22 461 38. 
514% to 6 years____| 219 476 | 368 465 11 || 12 to 121% years_- 16 452 24 440 12 
6 to 614 years____| 209 482 | 300 470 12 || 1214 to 13 years_- 13 438 3 427 11 
6144 to 7 years___-| 165 478 | 239 462 16 || 13 to 13% years__ 8 472 10 424 48 
7 to 7% years____| 168 482 | 227 458 24 || 131% to 14 years_- 6 495 5 451 44 
74% to 8 years____| 124 480 176 463 17 j | 
| i | | 


Where the groups contain a considerable number of animals the 
difference in pounds of butterfat is not large enough to be of much 
significance, though evidence of the effect of gestation is found in 
the fact that every group, with the exception of those 2 years old, 
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shows a difference in favor of the class A animals, or those which 
did not meet the calving requirement of the rules. As before men- 
tioned, there may be some cows in the single-letter class which 
did carry calves 155 days or more but, through neglect of the owner, 
were not changed to class AA. | 

Another significant point brought out by this table is that the tax 
of pregnancy seems to grow more severe with advancing age. The 
difference between the two classes for all ages up to 3 years is insig- 
nificant, but from that age on there is a marked divergence between 
the average records for the two classes; and it would appear that, 
while the young animal carries on the function of reproduction 
without its affecting materially her productive capacity, the older 
cows do not stand up so well under this double strain. 


RECENT IMPROVEMENT IN PRODUCTION 


An interesting fact brought out incidentally by this study is the 
noticeable improvement in production records since the beginning 
of 1920, especially in the last thousand records. This is illustrated 
in Figure 1. All the animals shown are classed according to age; 
and in each age class an average record is computed for each succes- 
sive group of 1,000 records in the Register of Merit. These averages 
are plotted in solid lines, and the dotted lines represent the average 
record for each age group over the entire period of time. At the top 
of the graph is shown the year in which each block of 1,000 records 
was completed. 

The chart shows that there has been a general improvement in 
all classes, most of which appears in the last 6,000 records. The 
rise is gradual and would seem to indicate that with the increase in 
experience gained by handling test cows the breeders have developed 
better methods of feeding, conditioning, and caring for animals on 
test which have brought about better average records. The effect 
of years of selective breeding for high production is also a force 
working to raise these averages. 

That some such factors have raised the general average of all 
records also helps to account for the fact that the reentry records 
made after a lapse of six years or more usually show a larger increase 
due to development than those made after a shorter interval. We 
have here a combination of development of the cows and methods 
of caring for them. 


SUMMARY AND CONCLUSIONS 


Initial advanced-registry Guernsey records and register-of-merit 
Jersey records furnished material for Tables 1 and 2, which show 
the average production for animals grouped according to age. 

A study of these tables shows the actual relationship of average 
records made at different ages. 

The results will be used as a basis for adjusting records of various 
ages in future studies of prepotency of sires made by this bureau. 

The age of maximum production for the Jersey cows included in 
this study begins when the cow is 6 years old and continues until 


oe 


she reaches the age of 1014 years. 
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The data on the Guernsey cows studied indicate that they reach 
their maximum producing ability at 5 years of age, and the period 
of maximum production continues until they are 11 years old. 

The results of this study do not furnish a basis for interbreed 
comparisons, since it embodies Jersey records with and without 
calving requirements; whereas the Guernsey records were all of the 
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Fic. i—Improvement in butterfat production of Jersey cows, as shown by the average production of all 
records for each class compared with the average production of each thousand records, 1911 to 1921. 
potted line: Average production for entire period. Solid line: Average production by groups of 1,000 
records 
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single-letter class. Furthermore, no information is given to indicate 
what proportion of the cows were milked more than twice daily. 

The increase in production from an initial record to a reentry 
record is owing partly to increased age and partly to the develop- 
ment which the animal undergoes during the progress of her initial 
official test. This latter, which has been called the factor of develop- 
ment, averages 11.0 per cent of the reentry record for Jerseys and 
12.2 per cent for Guernseys. 

The average initial records of cows retested are somewhat above 
the average for all cows having initial records. } 

In the case of the Jersey records studied, carrying a calf for 155 
days of the test period has no noticeable effect on the average produc- 
tion of heifers up to the age of 3 years, but the average production 
of cows 3 years old and upward which met this requirement was less 
than that of the cows which failed to quality. 
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